Following major trauma or surgery, hypovolkmic circulatory failure remains a common clinical problem and a not insignificant cause of morbidity and mortality.
The circulatory changes usually seen in response to continued bleeding are an increase in capacitance, particularly of the venous system, and increasing arteriolar tone in regions other than the cerebral and coronary circulations (Hinshaw et al. 1961 , Selkurt 1945 , Selkurt & Brecher 1956 , Browse & Lorenz 1967 , Shepherd 1966 . This initially has the effect of maintaining the arterial blood pressure and therefore the blood flow to the brain and heart, even though blood flow to other regions of the body becomes progressively impaired. Patients at this stage, despite the inherent dangers of renal and tissue anoxia, are normotensive, often fully conscious, alert and apparently well. It is the difficulty of recognition that puts this particular group of patients with normotensive hypovolkmic circulatory failure at such considerable risk.
It would considerably improve the detection and management of this group of patients if the progressive reduction in regional blood flow could be simply and quantitatively monitored in the clinical situation.
Techniques such as venous occlusion plethysmography and PAH clearance renal blood flow measurements are not easily adapted to routine clinical use and are subject to gross error in the presence of circulatory failure (Burch et al. 1942 , Hope & Wilcock 1970 , Selkurt & Brecher 1956 . Indirect indices of blood flow such as urine output and possibly skin temperature, are widely used and of proven value.
This article provides an account and assessment of a new ultrasound technique for monitoring quantitatively changes in limb blood flow.
The Ultrasound Technique The Parkes Electronics Continuous Wave Directional Doppler 806 emits, via a pencil-shaped probe containing paired piezo-electric crystals, an ultrasound wave of fixed frequency and detects the frequency of the reflected beam. When the ultrasound wave is focused on flowing blood, the frequency of the reflected wave is altered by an amount directly related to the velocity of the blood flow.
where F1-F2 is the frequency shift, V the blood velocity and K a variable which is determined by the relative position of the ultrasound wave to the blood stream (assuming C, the velocity of sound in tissue, to remain constant).
When K is at its maximum value, that is when the probe is in an optimum position, the frequency shift will be maximal for a given velocity blood flow. Conversely if the probe position is adjusted until the maximum shift is observed, at that moment K must be at its maximum value. Our technique consists of placing the probe at a conveniently marked point over the brachial artery and adjusting the probe to its optimum position by observing the maximum frequency shift simultaneously displayed visually on the dial of the instrument and audibly via headphones. The technique converts K to its maximum value and hence a constant. With K a constant any observed change in the maximum frequency shift must be due to a corresponding change in velocity blood
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Ir In each of the 8 experiments the MFS recordings, when compared with the corresponding electromagnetic volume flow recordings, were found to have a strictly linear relationship. This confirms that in dogs the technique can be used for the accurate monitoring of quantitative changes in blood flow. Human subjects: Assessments of brachial artery blood flow with the MFS technique were made on 6 human subjects at five-minute intervals for 40 minutes under carefully controlled environmental conditions to ensure a constant brachial artery blood flow. The first two sets of recordings in each patient were discarded and from the remaining six sets of data, means and standard deviations were worked out allowing a coefficient of variation to be calculated for each patient. These varied from approximately 4 to 9 % indicating that the technique is capable of being used in the human subject with a satisfactory degree of reproducibility (Table 1) . The relevance of information obtained to clinical practice was investigated by collecting data from three groups of patients: (a) 15 ward patients resting on their beds at different times of the day, (b) 6 subjects from whom 600-700 ml of blood had been rapidly removed, (c) 3 patients judged clinically to be in hypotensive hypovolemic circulatory failure. The recordings made on each patient were related to the lowest recording obtained after placing a bag filled with ice chips on the forearm. These cooling-induced low flow reference levels were obtained within a few minutes of applying the ice. All recordings in the first group were at least 20 % above the reference level; those in the second and third groups showed no direct correlation with the blood pressure.
Means and standard deviations from the 250, 60, and 50 readings from each of the three respective groups are shown in relation to the 'ice reference level' in Fig 2. The trend shown by these results seems to indicate that the identification of varying grades of impaired circulatory function may be possible from the information obtainable with the MFS technique.~~~~~~~~~~~~~~~~~~~a Conclusion The ultrasound technique described is painless and non-injurious to the patient, is easily learnt and offers a practical clinical method, potentially providing useful additional aid in the detection and management of patients in normotensive hypovolmmic circulatory failure. Since 1965 we have been treating rectal prolapse by means of the Birmingham Continence Aid in an attempt to stimulate electrically and rehabilitate patients' weak anal sphincter muscles and lax pelvic floors (Hopkinson 1972) . Only 19 out of 53 patients have found the treatment beneficial and only 3 have been cured in the sense that they no longer need to use the apparatus to control the prolapse. Two of the 3 'cures' had a perianal wire or nylon suture in addition to electrical treatment and after several months they were able to be continent with no prolapse without the use of either the suture or the stimulator. The patients who did badly were those who could not keep the anal plug in place while walking. The defect here was that they had poor resting pelvic floor tone and were unable to maintain their tone for more than a minute despite a good initial voluntary or electrically induced contraction. This situation of loss of pelvic floor tone has been well described by Kelsey Fry et al. (1966) and Porter (1962a) .
The perianal suture is a way of maintaining a certain degree of pelvic floor tone as well as of preventing excessive stretching and dilatation of the anal canal itself.
Choice ofMaterial Of all the multitude of operations proposed for rectal prolapse there is no doubt that perianal operations are less traumatic than abdominal repairs and that a perianal suture is probably the least traumatic of the perianal operations. This question of minimal operative trauma is important because many patients with rectal prolapse are frail and elderly.
The original operation of perianal suture is credited to Thiersch using a silver wire (1891); Gabriel (1953) popularized it in this country. More recently Plumley (1966) and Baker (1970) have advocated the use of a perianal nylon suture as being less likely to fracture than metal, but the cutting-out rate is still high. Other ingenious methods include White's ring (1961) and a welded polypropylene rod by Schwartz & Marin (1962) . All these operations have the disadvantage that the suture is inelastic and cannot expand and contract to allow normal defication and yet control continence and the prolapse. Silicone rubber is a very inert elastic material that can be easily manufactured into suitable rods; it can be used to support the anal sphincter and yet expand to allow normal defaecation. In our laboratory we made a series of silicone rubber sutures from fine threads up to t inch (3 mm) rods. The characteristics of the * inch rod seemed nearest to the tension and elasticity of a normal anal canal and this was therefore tried first. By using a soft elastic material we hope to achieve gentle support of the sphincter muscle without the complications of fracture, cutting-out and frecal impaction associated with more rigid materials.
Positioning ofSuture The descriptions of the wire operation by Gabriel (1953) and the nylon suture by Baker (1970) both suggest that the suture should be placed low and subcutaneously around the outside of the sphincter. This seems to be fundamentally wrong as it allows the upper end of the anal canal to be easily forced open by fwces or the prolapsing rectum. The normal anal canal is touch-sensitive and warns the patient of the presence of feces or a prolapse within its lumen threatening to breech the normal continence defences. If the occasion is not suitable the voluntary muscles contract to return the faces or prolapsing rectum back out of the canal region. A consequence of rectal prolapse seems to be that the patient's anal canal has become desensitized to touch by the constant presence of the prolapse.
